Abstract: In this paper I present a new perspective of the birth and evolution of Planetary Systems. This new perspective presents an all encompassing and self consistent Paradigm of the birth and evolution of the solar systems. In doing so it redefines astronomy and rewrites astronomical principles. Kepler and Newton defined a stable and non-evolving elliptical orbits. While this perspective defines a collapsing or expanding spiral orbit of planets except for Brown Dwarfs. Brown Dwarfs are significant fraction of the central star. Hence they rapidly evolve from non-Keplerian state to the end point which is a Keplerian state where it is in stable elliptical orbits. On the basis of the Lunar Laser Ranging Data released by NASA on the Silver Jubilee Celebration of Man's Landing on Moon on 21st July 1969-1994, theoretical formulation of Earth-Moon tidal interaction was carried out and Planetary Satellite Dynamics was established. It was found that this mathematical analysis could as well be applied to Star and Planets system and since every star could potentially contain an extra-solar system, hence we have a large ensemble of exoplanets to test our new perspective on the birth and evolution of solar systems. Till date 403 exoplanets have been discovered in 390 extra-solar systems by radial velocity method, by transiting planet method, by gravitational lensing method, by direct imaging method and by timing method. I have taken 12 single planet systems , 4 Brown Dwarf -Star systems and 2 Brown Dwarf pairs. Following architectural design rules are corroborated through this study of exoplanets. All planets are born at inner Clarke's Orbit what we refer to as inner geo-synchronous orbit in case of Earth-Moon System. The inner Clarke's Orbit is an orbit of unstable equilibrium. By any perturbative force such as cosmic particles or radiation pressure, the planet gets tipped long of aG1 or short of aG1. Here aG1 is inner Clarke's Orbit. If planet is long of aG1 then it is said to be in extra-synchronous orbit. Here Gravitational Sling Shot effect is in play. In gravity assist planet fly-by maneuver in space flights, gravitational sling shot is routinely used to boost the space craft to its destination. The exoplanet can either be launched on death spiral as CLOSE HOT JUPITERS or can be launched on an expanding spiral path as the planets in our Solar System are. In death spiral, exoplanet less than 5 mJ will get pulverized and vaporized in close proximity to the host star. If the mass is between 5 mJ and 7.5 mJ then it will be partially vaporized and partially engulfed by the host star and if it is greater than 7.5 mJ , then it will be completely ingested by the host star. In the process the planet will deposit all its material and angular momentum in the Host Star. This will leave tell-tale imprints of ingestion: in such cases host Star will have higher 7Li, host star will become a rapidly rotating progenitor and the host star will have excess IR. All these have been confirmed by observations of Transiting Planets. It was also found that if the exo-planet are significant fraction of the host star then those exo-planets rapidly migrate from aG1 to aG2 and have very short Time Constant of Evolution as Brown Dwarfs have. But if exo-planets are insignificant fraction of the host star as our terrestrial planets are then they are stay put in their original orbit of birth. By corollary this implies that Giant exoplanets reach nearly Unity Evolution Factor in a fraction of the life span of a solar system. This is particularly true for brown dwarfs orbiting main sequence stars. In this study 4 star systems hosting Brown Dwarfs, 2 Brown Dwarf pairs and 12 extrasolar systems hosting Jupiter sized planets are selected. In Brown Dwarfs evolution factor is invariably UNITY or near UNITY irrespective of their respective age and Time Constant of Evolution is very short of the order of year or tens of years. In case of 12 exoplanets system with increasing mass ratio evolution factor increases and time constant of evolution shortens from Gy to My though there are two exceptions. TW Hydrae is a special case. This Solar System is newly born system which is only 9 million years old. Hence its exoplanet has just been born and it is very near its birth place just as predicted by my hypothesis.. In fact it is only slightly greater than aG1. This vindicates our basic premise that planets are always born at inner Clarke's Orbit. This study vindicates the design rules to be in extra-synchronous orbit. Here Gravitational Sling Shot effect is in play. In gravity assist planet fly-by maneuver in space flights, gravitational sling shot is routinely used to boost the space craft to its destination. The exoplanet can either be launched on death spiral as CLOSE HOT JUPITERS or can be launched on an expanding spiral path as the planets in our Solar System are. In death spiral, exoplanet less than 5 m J will get pulverized and vaporized in close proximity to the host star. If the mass is between 5 m J and 7.5 m J then it will be partially vaporized and partially engulfed by the host star and if it is greater than 7.5 m J , then it will be completely ingested by the host star. In the process the planet will deposit all its material and angular momentum in the Host Star. This will leave tell-tale imprints of ingestion: in such cases host Star will have higher 7 Li, host star will become a rapidly rotating progenitor and the host star will have excess IR. All these have been confirmed by observations of Transiting Planets. It was also found that if the exo-planet are significant fraction of the host star then those exo-planets rapidly migrate from a G1 to a G2 and have very short Time Constant of Evolution as Brown Dwarfs have. But if exo-planets are insignificant fraction of the host star as our terrestrial planets are then they are stay put in their original orbit of birth. By corollary this implies that Giant exoplanets reach nearly Unity Evolution Factor in a fraction of the life span of a solar system. This is particularly true for brown dwarfs orbiting main sequence stars. In this study 4 star systems hosting Brown Dwarfs, 2 Brown Dwarf pairs and 12 extrasolar systems hosting Jupiter sized planets are selected. In Brown Dwarfs evolution factor is invariably UNITY or near UNITY irrespective of their respective age and Time Constant of Evolution is very short of the order of year or tens of years. In case of 12 exoplanets system with increasing mass ratio evolution factor increases and time constant of evolution shortens from Gy to My though there are two exceptions. TW Hydrae is a special case. This Solar System is newly born system which is only 9 million years old. Hence its exoplanet has just been born and it is very near its birth place just as predicted by my hypothesis.. In fact it is only slightly greater than a G1 . This vindicates our basic premise that planets are always born at inner Clarke's Orbit. This study vindicates the design rules which had been postulated at 35 th COSPAR Scientific Assembly
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THE DISCOVERY OF FIRST EXTRA-SOLAR SYSTEM.(Lissauer 2002)
In 1986, two proposals came from the University of Arizona and the University of Perkin-Elmer for space based direct imaging of Extra-Solar Systems using 16m-infrared telescope and optical telescope respectively. (Shiga 2004 , Zimmerman 2004 . Atmospheric turbulence smears the star's light into an arcsecond blob and reduces the resolution therefore ground based imaging of exo-planets was impossible.
Adaptive Optics overcomes the atmospheric turbulence. Adaptive optics measures the scrambling due to air turbulence with a special sensor, then sends the information to a flexible mirror that deforms and undulates many times a second to tidy up the image. The rapid changes in the shape of the mirror exactly compensates the distorting effect of the churning atmosphere.
Recently extreme adaptive optics has been developed. It replaces hundreds of tiny pistons that reshape current flexible mirrors with thousands of smaller ones, and correct the incoming light not hundreds but thousands of times a second. This would spot a young glowing Jupiter in a much wider orbits. The road to another earth lies through another Jupiter, hence the presence of wide orbit Jupiter will mark the stars which should be closely examined first for earth like planets and then for life and intelligence.
In 1991 the first extra-solar system around a Pulsar was discovered by Alexander
Wolszczan and Dale Frail. This pulsar is PSR1257+12, a rapidly rotating neutron star about 1.4M Θ and at a distance of 2000 to 3000 light years of our Earth. In this solar-system three planets were observed. The two planets have orbital period of a few months, small eccentricities and masses a few times as large as the mass of Earth. Third planet, innermost planet, has a period of one month and the mass is that of our Moon. Pulsars are the remnants of a dead star lying between the weight of 1.4M Θ and 3 M Θ .
In 1994, 60-inch telescope on Palomar Mountain, coupled with primitive adaptiveoptics system, imaged a brown dwarf orbiting the star Gliese 229. The brown dwarf was orbiting the host star at a semi-major axis of 40AU(Astronomical Unit) where 1AU is Both these discoveries were too close to the host star for comfort. In the classical model there was no place for gas giants to be orbiting closer than 1 to 2 AU. These exoplanets were called hot-jupiters and they defied the conventional wisdom. (Sasselov & Lecar 2000) where the gas is relatively cooler, either through hydrodynamic instability or through core accretion Gas Giant Planets are formed.
After this still beyond the snowline, Ice Giants are formed. The formation of Gas Giants and
Ice Giants use up majority of Gas. The remaining part of the protoplanetary disc consists of the dust and residual gas and these mainly lie in the inner part of the Solar System. The remaining dust agglomerate and eventually gravitationally accrete into the rocky planets which are known as terrestrial planets.
Over the years through new discoveries of exoplanets and through simulation studies it was realized that core accretion theory proceeds in several steps. Beyond the snowline the ice coating around the dust is in amorphous state hence they are sticky. These tend to stick into rocky cores. These rocky cores gravitationally accrete into planetary embryos of 10M + where M + is the mass of our Earth. Once the rocky cores have grown to planetary embryo size, it envelopes itself with hydrogen-helium gas through runaway gravitational accretion.
This runaway process terminates with the formation of a gap in the proto-planetary disc. As the gap fills up, this process may repeat itself until all the gas is used up and only rocky cores are left. By this time accretion disc of gas and dust is completely dissipated through photo evaporation and Roberston_Poynting Drag. So we have a definite time slot in which the solar system is born or else the opportunity is missed and the host star is left without a solar system. Once the accretion disc is dissipated, we are left with proto-planetary disc of Gas Giants, Ice Giants and numerous rocky cores. These rocky cores are colliding among themselves infrequently. These infrequent collisions may lead to complete pulverization of most of the rocky cores but consolidation of some at the cost of the pulverized ones. Thus a limited number of rocky Planets emerge. This was the probable scenario of formation and growth of our Solar System in the conventional wisdom.
But the discovery of 'hot Jupiters' and the discovery of 7 Li compelled the scientists to think in a new way. The discovery of 'hot Jupiters' made it clear that either we consider the Giant planets to be born in the outer region and subsequently allow it to migrate inward by invoking planet interacting with the accretion disc and by planet to planet gravitational scattering. Or we assume the Giant Planets to be born inside and experience strong tidal interaction which launches the hot Jupiter on a rapidly collapsing spiral orbit.
In literature migration is implied in the following manner (Santos 2005) .
i. Gravitational Scattering in a multiple body system (Marzari 2002) , ii.
Gravitational interaction between the gaseous and/or the planetesimals disk and the planet (Lin et al 1998 , Murray et al 1998  iii.
Interactions between an embedded planet and a gaseous disk (Goldreich 1980) ; Further Astronomers and Astrophysicists have identified two migration modes (Santos 2005 , Lin et al 1986 , Ward 1997 Chondrule formation continued up to 3My from the beginning. In first 4.2±1.3My , the large sized asteroids of size bigger than 500Km are formed. Earth's formation is constrained by 182 A. Johnson, et al,2007 , S.N. Cuzzi,et al,2008 , and R.P. Nelson,2005 , S.Ida, et al,2008 , have shown that meter barrier can be broken and large size asteroids (100Km to 1000Km) can directly be born.
In the Classical Picture: dust settles into flattened disk and collects countless planetesimals growing to 1 to 10Km diameter. In second step Planetesimals collide and form
Moon to Mars size Planetary Embryos.In third step the embryos smash into one another until in inner part rocky planet cores remain and in outer part Super-earth Cores remain.
Classically dust stick together at low velocities to form large fractal aggregates. Further collision compacts them into pebbles. At meter size they will again collide to smithren and by Poynting Robertson Drag they will spiral in. This creates a meter-barrier.
In paradigm-breaking work, it has been shown that planetesimals can form big , 100km to 1000km, due to self gravity of small bodies highly concentrated in the turbulent structures of proto-planetary disks. The excitation of eccentricities and inclination due to the turbulence of the disk does not affect the collisional-coagulation leading to Planetary
Embryo of mass 10M+ . Sudden appearance of large planetesimals in a massive disk of small bodies boosts runaway accretion of large objects. This helps solve the problem of formation of planet embryo of the size 10M+. Papaloizou, et al ,2007, show through simulation that the number of planets that form and amount of migration and dynamical evolution they undergo depend on the mass of disk and lifetime. Short lived, low-mass disks tend to produce few giant planets and undergo limited orbital migration. More massive disks would produce more giant planets that undergo large scale migration and appreciable dynamical interaction.
Reidemeister et al ,2009, fails to explain how HR 8799 placed the three planets in the outer region of the Solar System. They have invoked planet and protoplanetary disc interaction as well they have invoked planet and host interaction.
Through all these studies there has been no satisfactory explanation either for the hotjupiters or widely separated Jupiter-star systems.
The Planetary architecture based on Planetary-Satellite Dynamics (Sharma et al

2004)
The author feels that no architectural perspective is complete and comprehensive until the very important ingredient of tidal interaction is included in the paradigm of Planets birth and Evolution. Further evidence has emerged that Gas Giants in sub-synchronous orbits are trapped in collapsing spiral orbit through tidal interaction. These Gas Giants, having tidally induced decaying orbit, will either evaporate away on close proximity, partially evaporate away or be accreted by the host star. In case of accretion, there will be definite after signatures in the host star such as increase in the relative abundance of 7 Li and the host star will become a rapid rotator. The observed cut-off in small semi-major axes(a) of the hot Jupiters is 0.1AU. In modern times, the latest works on the Dynamical History of E-M System have been done by George E. Williams (2000) , by Sigfrido Leschiutta et al (2001) and by G.A.
Krasinsky (2002).
The author has done the complete analysis of E-M system and correctly been able to give the theoretical formulation of Lengthening of Day curve as well as the spiral orbit of Moon. (Sharma et al ,2002 , Sharma et al, 2009 ).
Jean Paul Zahn (1977) applied the tidal interaction to planet and host-star.
Carlberg et al (2009) and Jackson et al (2007) have shown that planets in subsynchronous orbits are caught in a collapsing spiral orbit racing to their certain doom as they spiral inward. These collapsing spiral orbits are described as Death Spirals.
For planet mass < 5mj, orbital angular momentum transfer takes place during orbital decay only. Planet completely evaporates in proximity of the host star.
If 5mj < Planet mass < 7.5mj then the planet partially evaporates and partially accretes. Orbital angular momentum is transferred during orbital decay and during accretion.
If Planet mass >7.5mj, then complete accretion takes place and orbital angular momentum is completely transferred to the host. All of the star that ingest planets on Main
Sequence stage are having transiting planets. This is consistent with observation. Many transiting planets are in the midst of tidal migration. Brown Dwarf have never been observed in death spiral. Observational signatures of accretion are: IR excess and 7 Li enrichment. It was also found that 3.5% of Red Giants would have their evolution significantly affected by planets:
1.Planets in death spiral will be ingested even before Red Giant Branch(RGB).
2. Planets in outward spiral will affect Red Giants in RGB through Horizontal Branch and through Asymptotic Giant Branch.
3. Planets may affect Red Giant by rotation induced mass-loss. Jackson et al , 2008, have shown that large measured radius of HD209458b is due to tidal heating. GJ876d may be heated. Tidal dissipation parameter and love number defined. Patzold, et al (2008) through the study of OGLE cases have countered the 'pile up' of closein planets at about 0.04AU .Pile-up was put forward by Sasselov,(2003) .
Carol Grady(eureka Scientific & NASA/Goddard Space Flight) have proved through simulation that isolated Stars hold on to their disk material much longer than the stars in clusters. In clusters due to irradiation , disks are lost. Protoplanet interacts tidally with the disk during its growth. When mass of the planet grows beyond a critical mass, a gap is induced in the disc of accretion which checks the growth of giant. Hellier,et al (2009) have predicted that inward spiral of WASP-18b will continue until it reaches Roche's Limit. At this point it will be tidally disrupted and its material will feed into the star through Lagrange Point. PHS will spin up from 1/5.6d to 1/0.7d . Planet
Hosting Star will become Rapidly Rotating Star. 7 Li abundance will increase. WASP-18b is a diagnostic planet. For Planet-Star Quality Factor= 10 6 , the transit time should increase by 28sec in a decade. This will be tested in this decade. Israelian, et al ,2001 , have the evidence of Planet Engulfment by the star HD82943.
5. The Time-line of Solar System Evolution based on the most recent findings. Triggering A supernova explosion in our neighborhood generates shock waves which sets a passing-by interstellar cloud of gas and dust into spin mode. This spinning primordial cloud flattens into a pancake like disc of cloud and dust. Birth of Solar Nebula 0 year
The dust particles may be colliding and sticking giving rise to pebble sized solids. These pebbles further coalesce to form 100 to 1000km-size planetesimals crossing the meter barrier. The formation of CAI formally marks the birth of Solar Nebula and the start of Planetary Formation. Planetesimals collide and accrete to form planetary embryos. Dissipation of gas and dust disk. 30My
Particles less than micron size and gases are pushed out by photon pressures. This is known as Photo-evaporation. Particles of micron size and more are acted upon by Robertson-Poynting drag which constrains these particles to spiral inward and eventually fall into the host body. This leads to gradual dispersal and dissipation of gas-dust disk. By this process all the gas and dust will be removed in 30My. This means that within this narrow time slot the Gas Giants should have completed their formation. Hence in first 30My Jupiter and Saturn should complete their formation. Planetary embryos get enveloped by Hydrogen gas through gravitational accretional runaway mechanism terminated by the paucity of material because of a gaping void. When the void gets filled up then the next sequential gravitational accretional runaway process initiated. This process is repeated until all the gases are exhausted. In this way in 30My Jupiter, Saturn, Neptune and Uranus formation is completed. Last Giant Impact
The terrestrial planets are not formed by runaway gravitational accretional mechanisms because such large amounts of material is not present to sustain such a process. Instead a series of infrequent and titanic impacts caused the formation of the present sized Earth, Venus, Mars and Mercury. The Giant Impact was the last such event, atleast in the context of Earth, which formally marked the completion of formation of Earth.
Late Heavy Bombardment Era.
About 300 My after the birth of Solar Nebula, 1:2 MMR crossing occurred by the spirally expanding orbits of Jupiter and Saturn. This caused Neptune to be flung into Kuiper Belt. The disturbance of Kuiper Belt caused a large amount of comets and asteroids to be flung into the inner part of the Solar System. This caused all the planets to experience a Late Heavy Bombardment Era at about 567My after the birth of Solar Nebula. The foot prints of this era is well preserved in the petrological record of Moon. My personal communication:Theoretical formulation of the origin of cataclysmic late heavy bombardment era based on the new perspective of birth and evolution of solar systems, http://arXiv.org/abs/0807.5903, (2008) Life After 1 Gy the first organic life based on anaerobic fermentation was initiated.
So the Planetary Architectural Design Rules based on Planetary Satellite Dynamics are:
1. The Giant Planets are born sequentially, heaviest being born the first. In our Solar
System Jupiter was born the earliest.
2.
Terrestrial Planets will also follow the order of descending mass.
Every Planet-Star system individually has two orbits where the Planetary Orbital
Period is equal to the spin period of the host star. These are called the inner Clarke's orbit(a G1
) and outer Clarke's orbit (a G2 ) .
4.
All Planets are born at inner Clarke's orbit(a G1 ). The slightest perturbation causes the planet to tumble short of a G1 or long of a G1 .
5.
If Planet is long of a G1 , it experiences a powerful impulsive torque which is akin to Gravitational Sling Shot. The rotational kinetic energy imparted by the slowing down of spinning host-star to the orbiting planet during the conservative phase helps planet to spiral out to second clarke's orbit inspite of the fact that star-planet system has become a dissipative system.
6.
At second clarke's orbit , the planet is in a stable Keplerian orbit as is the case with Pluto-Charon system or with any host star-brown dwarf system or with any brown dwarf pair.
7.
A planet can never go beyond a G2 . If it goes, it will be immediately deflected back.
This means the space beyond a G2 is a forbidden zone for the planet.
8.
If Planet is short of a G1 , it goes in a gravitation runaway inward spiral path. The planet speeds up the central spinning star giving momentum to host star and itself losing momentum. A part of the transferred energy speeds up the central star and the remaining heats the host star. This way the planet is trapped in a death spiral doomed to photo-evaporation in close proximity to host star or to complete accretion by the host star or partial evaporation and partial ingestion.
9.
Two terms are defined Time constant of Evolution ,τ, and evolution factor,€.
10.
Time Constant of Evolution describes the rate of dynamical evolution. Where planet is insignificant fraction of the host star, the rate of evolution is on Gy time scale but where secondary body is a significant fraction of the primary as is the case in brown-dwarf pair or in star-BD system, there the rate of evolution is in years.
11.
Evolution Factor can at most be UNITY. In slowly evolving systems €<<1. But in brown-dwarf pair and in star-BD system system €~ 1.
12.
A newly born system as TW-Hydrae, we can see the planet just tumbling out of a G1 .
All the above design rules have been consistently satisfied except in a few exceptional cases.
Methodology of investigation.
We first set up the LOM/LOD equation. This terminology is taken from Earth-Moon System. In E-M system lom is the orbital period of the secondary body and lod is the spin period of the primary.
In ExoPlanet context 1/lod=ω and 1/lom=Ω . Therefore lom/lod = ω/Ω. In very hot Jupiter case:
Where R m = radius of the planet;
And F= m + /(C(1+m + /M Θ )).
After the ratio equation is set up i.e. Equation 1 is set up we proceed to find the two roots of Eq.1 . Here the ratio refers to the ratio of Orbital period to stellar rotation period and this ratio equation is the central pillar of this tidal induced evolution of planet's orbit.
The two roots of ω/Ω = Ea 3/2 -Fa 2 = 1 2.
are a G1 and a G2 .
Kepler's Third Law namely:
is strictly applicable in these two planetary orbits only. Elsewhere planet is in a spiral path with a net radial velocity given by the equation:
where K structure constant and M is the exponent. 3 Velocity Profile cuts the x-axis at two points. These two points are a G1 and a G2 or Clarke's Orbits. These are equivalent to Geo-Synchronous Orbits. In these two Orbits of semi-major axis a G1 and a G2 , the planets and the host star are tidally locked and the spin period of the host star is equal to the orbital period of the planet and to the spin period of the planet. These two are equilibrium points but the first Clarke Orbit is unstable equilibrium and any perturbative force causes the planet to tumble short or long of the first Clarke Orbit. If the planet falls short of a G1 , planet is in sub-synchronous orbit. Planet is spinning faster than the host star and is on a gravitationally runaway collapsing spiral orbit. The planet experiences an inward radial acceleration. Finally Planet will evaporate or be swallowed by the host star.
If the planet tumbles long of a G1 , it is in super-synchronous orbit and it is spinning slower than the host star. Initially the planet-host star system is in conservative phase. At this time because of tidal interaction rotational energy and rotational angular momentum is transferred to the planet and planet experiences a rapidly increasing and outward radial acceleration. This is Gravitational Sling-Shot Phase. The positive radial acceleration is at maxima at a 1 . After this maxima radial acceleration point, the angular velocity differential between the host star and the planet causes tidal friction and tidal dissipation. This leads to reduction in radial outward acceleration until it becomes zero. This is when :
This orbital radius is symbolized as a 2 . This is defined as Gravitational Resonance Point. This formally marks the end of the conservative phase. At a 2 the outward radial velocity is at the maxima and radial acceleration is at zero. Beyond a 2 the radial acceleration is inward and outward radial velocity is retarded until it becomes zero at the end of non-Keplerian journey when radial velocity is zero as well as the radial acceleration is once again at zero. This is stable equilibrium state or stable Kepler state.
If the two radial velocity and radial acceleration graphs are extrapolated beyond a G2 , both parameters are negative. That is if planet tumbles beyond a G2 , it is immediately launched on a collapsing spiral. Thus the spatial space beyond a G2 , is the forbidden zone just as there is forbidden zone between two permissible states of electrons orbiting the nucleus in an isolated atom. Radial Acceleration Profile cuts the x-axis at three points. These three points are a G1 , a 2 and a G2 . At all these three points the centripetal and centrifugal are exactly balanced. Elsewhere the two forces are unbalanced. Radial Acceleration Profile has a positive maxima at a 1 and a minima at some point between a 2 and a G2 , Kepler's Law namely, Ω 2 a 3 =G(M Θ + m + ), holds true only at the two Clarke Orbits. All other orbits are non-Keplerian orbits.
Keplerian orbits imply a perfect equilibrium between centripetal and centrifugal forces.
The maxima of the acceleration occurs at a=a 1 as shown in Figure 2 and maxima of velocity occurs at a=a 2 as shown in Figure 1 .
Maxima of velocity is a Gravitational Resonance Point where LOM/LOD = 2 (Rubicam 1975 ),
i.e. Ea 3/2 -Fa 2 =2 has a root at a = a 2.
At a = a 2 the velocity of recession maxima occurs. i.e. V(a 2 ) = V max .
Therefore at a = a 2 , (dV(a)/da)(da/dt)| a2 = 0 4
Eq.(4) simplifies to the form:
The root of Eq. 5 gives the exponent 'M'.
Substituting the numerical values of different constants in Eq.3, we get the algebraic expression of radial velocity of recession/approach. We determine this at a= a 2 . This gives an algebraic expression of maximum radial velocity(V max ) . We arbitrarily choose a value of V max and solve the algebraic expression to obtain a tentative value of structure constant 'K'.
Substituting the values of exponent 'M' and structure constant 'K' in Eq 3 and multiplying by 31.557×10 6 seconds/year we obtain the expression of radial velocity of recession.
Next we set up the time integral equation with definite integral limits between a G1 and present
When a is greater than a G1 , planet is launched on an expanding spiral path. The above equation
gives the travel time along the spiral path from a G1 to a.
When a is shorter than a G1, planet is launched on a contracting spiral path also known as death spiral. All 'hot Jupiters' are trapped in a similar death spiral and doomed to their destruction either by evaporation in proximity to the host star or by glancing angle collision and subsequent engulfment by the host star.
We solve the time integral equation and we get the travel time. This travel time should be of the order of the age of the host star or less than that. If the travel time exceeds the age of the host star, we go back to recalculation of structure constant 'K' by assuming a lower V max . By several such iterations we are able to obtain a travel time less than the age of Host Star. After such an optimization we obtain the correct theoretical expression of tidal induced orbital expansion or decay. From this, we can calculate the evolution factor € = Time Constant of evolution = ;
The analysis of 12 Exoplanets ,4 Star-Brown Dwarf system and 2 Brown Dwarf pairs.
Below in Table 3 , 4 and5, the globe and spin parameters of the stars hosting the exo-planets, brown dwarfs and the primary BD in case of BD pair are given. In Table 9 , 10 and 11 the kinematic parameters of the evolving orbits of the 12 Exoplanets, 4 Star-Brown Dwarfs and 2 BD pairs are given. The maximum radial velocity of recession is given.
In case of Exo-planets which are beyond first Clarke's Orbit have a positive radial velocity hence have a radial velocity of recession. In cases where Exo-planets are short of first Clarke's Orbit are caught in a death spiral hence they are experiencing tidally induced orbital decay. These Exo-planets in contracting orbits have negative radial velocity hence they are approaching their respective stars. This is the case with HD49674b. In Table 12 , 13 and 14, the 12 Exo-planets , 4 Brown Dwarfs and 2 BD Pairs are arranged in ascending order of mass ratios. The evolution factors and time-constant of evolution are given along side *For every exoplanet I am assuming that fully formed exoplanet is being born at a G1 and it immediately tumbles into a sub-synchronous orbit or in super-synchronous orbit. In either case it is launched on a collapsing spiral orbit or on expanding spiral orbit. The upper limit of the transit time is the age of planet hosting star. ¶I am assuming that age of planet hosting star is really the age of the stellar nebula. Age of the exoplanet gives us the time before the present when fully formed exoplanet at its respective a G1 starts its non-keplerian journey either on an contracting spiral path or on an expanding spiral path. Therefore (Age of PHS-Age of the Exoplanet) = time taken by the exoplanet to accrete to its full size after the birth of solar nebula. I am assuming that in first 30 Myrs all giant planets are born sequentially and in 100Mys since the birth of solar nebula all the terrestrial planets are fully formed not necessarily sequentially. §HD108147b is in highly elliptic orbit. It is likely that it has a long period companion. The companion has orbital period of 587±34 days (Pepe et al 2005) . It seems first the companion was born about 1.975Gy Before the Present. About 1.767Gy after the birth of solar nebula, HD108147b is born and formed. Therefore it has a transit time of 213My. But this is a very unlikely scenario hence I consider this exoplanet not satisfying my proposed paradigm. ff HD141937b also does not seem to fit our model because it takes 230My to form whereas the time slot allotted for Gas Giant formation is only 30My. Beyond this slot protoplanetary disc get dissipated either by Poynting-Robertson Drag or by Photo-evaporation. fi TW Hydrae is born within 5.15My since the birth of Solar Nebula. Hence its transit time is only 3.85My. This is an acceptable scenario. 1.5E11 *Since BD pairs are born due to gravitational instability therefore time taken for formation is taken as zero.
Discussion of the theoretical results of the design rules.
In this paper I have assumed that Gravitational Sling Shot is the dominant interaction present which decides the evolving configuration of the planetary systems. The central pillar of this new perspective is that Giant Planets are being born sequentially and that heaviest, in our case Jupiter, gets born at the earliest. It is always born at the inner Clarke's Orbit(a G1 ) . But it is in unstable equilibrium. Any perturbative force such as cosmic particles, radiation pressure or solar wind tips the planet either short of a G1 or long of a G1 . If the planet is tipped short of a G1 , it is launched as a 'hot Jupiter' on a gravitational runaway path of collapsing spiral which dooms the planet to destruction, either by evaporation if mass is less than 0.5m J or by partial evaporation and partial engulfment if the mass is between 0.5m J and 0.75m J or by complete engulfment if the mass is greater than 0.75m J . The accretion of hot Jupiter will lead to the rapidly rotating progenitor of Red Giant with high 7 Li abundance.
If the planet is tipped long of a G1 it experiences a powerful impulsive torque due to gravitational sling shot effect. As shown in Figure 1 and Figure 2 , the maximum of radial acceleration occurs at a 1 , the spike of rotational torque. During the acceleration phase the radial velocity of recession rapidly builds up and becomes maximum at a 2 where the impulsive torque phase ends. This point of radial velocity maxima also happens to be the gravitational resonance where spin/orbital ratio is 2. After this point there is no further transfer of energy. The system enters a dissipative phase and the planet coasts on its own toward second Clarke's Orbit a G2 . Most of the planets are coasting in an expanding spiral path towards this destiny. But since the time constant of evolution is inversely related to the mass ratio of the planet and host star, hence heavier planets are coasting much more rapidly , have higher V max and have higher Evolution Factor. Infact Brown Dwarfs are 13m J and above. They are according to this study always having an Unity Evolution Factor and their Time Constant of Evolution is very short of the order of a year.
If we study the evolution factor , time constant of evolution and V max , we find that with ascending order of mass ratio of planet to star, with stars of comparable ages, we are having ascending order of evolution factors, ascending order of V max and descending order of time-constant of evolution. HD108147 and HD141937 donot quite fit the bill. This may be due to discrepancy in the original globe and orbital parameters. TWHydraeb is a new born star hence it had no chance to tidally evolve hence we find it very near its birth place namely a G1 and its evolution factor is 0.17 only. This vindicates one of the basic tenents of this hypothesis that planets are always born in the inner region of the solar system at inner Clark's Orbit a G1 .
Conclusions
The study of 12 Planet-Star Systems, 4 BD-Star Systems and 2 BD pair systems vindicate the main hypothesis of the Architectural Design Rules based on Planetary-Satellite Dynamics. We see that in 4 BD-Star system and 2 BD Pair system, full evolution has taken place irrespective of the age of the system. Hence GQ Lupi (1My),HD3651(5.13G), HD 196885(2Gy), GL86(2Gy) and BD pairs 2M1207(8My) ,2M0535-05(1My): all these have evolution factor of the order of 0.99 except for 2M0535-05 which has €= 0.97. With increasing mass ratio, time constant should have been of descending order. The time constants are of the order of 5.27d,0.7y,179.3y,20.9y, 6 hrs and 19197.3 years but are not of descending order. In case of Planet-Star systems this rule is mostly obeyed except for a few exceptions.
Future Works
Star-BD systems and BD pair systems need to be more thoroughly investigated to determine the laws governing their time constants of evolution. The transiting planets have to be more closely studied and seen how well these fit in Zahn's tidal dissipation formulation and in planetary -satellite dynamics formulation. Most important of all the whole spectrum of exoplanets need to be studied and examined by the two set of formulations.
